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Fact  13: 

The  American  Gl  is  the  most  energy  consuming 
soldier  ever  seen  in  the  field  of  war. 


•  15  Gal/Day  of  fuel/deployed  soldier 

-  Energy  is  our  advantage 

•  $400/Gal.  fully  burdened  cost  of  fuel 

-  Energy  is  our  weakness 

-  The  Energy  Fight:  This  tactic  involves  building  and  energy 
advantage  and  then  converting  that  energy  to  a  snapshot  position. 

(Fighter  Combat:  tactics  and  maneuvering,  R.L.  Shaw) 

-  CNO  (adm  Gary  Roughead):  When  I  was  a  commander,  I  had  a  sign  put 
over  every  one  of  my  air  controllers  that  simply  said,  “think  gas.” 
You  can’t  operate  in  that  environment  with  those  types  of  machine 
and  not  always  have  your  mind  on  the  source  of  energy  and  power. 
We  have  to  be  able  to  look  at  ways  to  extend  the  capability,  the 
capacity,  the  duration  of  the  machines  that  we  operate. 


New  Reality 


•  Air  Combat  Related  Aerodynamics:  The  concept  of 
energy  awareness  is  fairly  new.  Wise  use  and 
conservation  of  energy  during  combat  will  increase  your 
chances  of  victory.  (Official  F-15  Strike  Eagle  Handbook) 


•  DoD  and  its  allies  can  become  an  even  more  powerful 
force  when  we  learn  to  use  energy  strategy  as  yet 
another  arrow  in  our  quiver.  Dan  Nolan  (DoD  Energy 
Blog) 


Climate  Change  and  Military  Energy  Requirements 

•  Climate  change  yields  destabilization  in  a  geographically 
predictable  way 

•  Destabilization  yields  conflict  in  a  geographically 
predictable  way 

•  Conflict  yields  deployment  to  that  geography 

•  Geography  dictates  forward  basing  location  options 

•  Geography  dictates  energy  requirements  (lighting, 
heating,  cooling,  mobility,  security,  logistics) 

•  Geography  dictates  energy  conservation  options 
(insulation,  swamp  coolers,  supply  options) 

•  Geography  dictates  energy  options  (oil,  wind,  solar, 
hydro,  geothermal,  biomass,  etc.) 

•  Plan  with  geography  to  maximize  military  advantage  in 
future  deployments 


Expeditionary  Site  Selection  Process  (today): 


User  Features  -  Basic  Search 
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Expeditionary  Site  Mapping  Tool 
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Headquarters  Air  Combat  Command 


Expeditionary  Site  Mapping  (ESM) 
Application 


Mkf  L*T*r  IUim 

.  AH 

l.r,(AvU^U  mm l 

I  Q  inimiKOt  DCfOrr 

* 

Coytry 

» — 

h  (FM)  Nb*9  t-SUIuM  lun^ml* 

1  Q 

I  [j  kW^i 

n 

|iiaiiibv 

I |Aj  " 

»USWl  I  Jh*A 

MUitH 

IfrOl 

steeo 

i&J 

«kw:r«:  «t.»mt??i 

ctuctniK-  *or*oai?«  i.'  ttiMfii 

\  ,  - 

- - ■»  ■■’  - 

lift? 

g? 

4i?w?t4«t3f  f*  T4??  •T-fWM4  n 

GeoReach  Program 


Air  Expeditionary  Forces 
Strategic  Doctrine 


jj  CSAF  Requirement 

ESM  -  Global  Mobility  Support 


*  Global  Mobility  Concept  of  Operations  nails  lor  capability  to: 

1  Provide1  assets  around  the  globe  anytime,  anywhere 
1  Provide  tailored  capabilities  to  stand-up  and  sustain  combat 
operations  at  prepared  and  austere  locations 

■  Capability  to  rapidly  assess  an  airbase 

■  Perform  pro  action  assessments 

■  Plan  base  layout 


"Cotfctt/vp&ttc  etort  on  rvnwtry  end  (mwc 
in/ras  TriM-lure  ft  am  air  fields,  remote  and 
ifl-rniiTf  io  provide  runway  aim  basing 
capability  an<t  capacity,  at  trequ&n  intervals 
pilar  to  crisis  devitapmebi.  Perform  pie-aciiar. 
asseuxtreitt.  Maintain  Worldwide  awareness 
ot  airfield  capabilities  »  suppon  mobility 
operations "  Para  S.1  .U.1 ,  CM  COMOPS 


Sustainable  Expeditionary  Site  Selection  Process: 


Headquarters  Air  Combat  Command 

Expeditionary  Site  Mapping  (ESM) 
Application 
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CSAF  Requirement 

ESM  -  Global  Mommy  Support 


*  Global  Mobility  Concept  of  Operations  calls  for  capability  to: 

*  Provide1  assets  around  the  globe  anytime,  anywhere 
'  Provide  tailored  capabilities  to  stand-up  and  sustain  combat 
operations  at  prepared  and  austere  locations 

■  Capability  to  rapidly  assess  an  airbase 

■  Perform  pro  action  assessments 

■  Plan  base  layout 
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Expeditionary  Site  Mapping 
Sequenced  Actions 


User  Features  - 
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Energy  Mission 
Data  Sets 


Expeditionary  Site  Mapping  Tool 
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Sustainable  Expeditionary  Site  Selection 
Requirements: 

•  Mission  Data  Set: 

•  Solar  Density 

•  Wind  Density 

•  Biomass  Resources 

•  Geothermal  Resources 

•  Hydro  Resources 

•  Tidal  Resources 

•  Etc. 


Co 


—  Semidiurnal  tides 
Diurnal  tides 

—  Mixed  semidiurnal  tides 
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Fiji.  I.  (ilnhdl  Tree  Cover  in  percent  (white:  0%:<iark  jjiwn:  im*n)  atnrved  Iran  NOAA  AvhHR  |tn«n  DeFnes  ct  a),,  Unccrtaimrcs  exist  &w  gkihiil 
fens  I  cffl'LT  estimate*  (between  .’II  rind  60  Mia  ltm2i  jurI  carbon  stored  in  different  types  of  forests  | slock  nnge-s  finm  MKl  lo  400  il'-ha  with  blame).  (for 
iri&Tprciaimn  of  the  references  to  co[chif  m  ihis  llyurc  legend,  ihe  reader  is  referred  to  the  wch  version  of  this  article). 


Sustainability  Mission  Data 


•  Degree  Heating  Days 

•  Degree  Cooling  Days 

•  Rainfall  Patterns 

•  Roads  (supply  lines) 

•  Mobility 

•  Refineries 

•  Ports 
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This  map  shows  worldwide  heating  degree  days.  Heating  degree  day  (HDD)  is  a  measurement  designed  to  reflect  the  demand  for  energy  needed  to  heat  a  home 
or  business  to  a  human  comfort  level  of  18  °C  (65  SF). 


Worldwide  Cooling  Needs 


Cooling  Degree  Days 

□  Less  than  345 

□  345-923 

□  923-1,670 

■  1,670-2,595 

■  2,595-3.180 

■  3,180-4,064.0 

□  No  data 


Create  your  own  interactive  m 


Do  you  like  this  chart?  */  Yes  *  No  +  Share  Embed  or  Download  $  Buy 


1,978  views 


This  map  shows  worldwide  cooling  degree  days.  Cooling  degree  day  (HDD)  is  a  measurement  designed  to  reflect  the  demand  for  energy  needed  to  cool  a  home  or 
business  to  a  human  comfort  level  of  18  ’C  (G5  *F). 
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.Supporting  Many  Applications 


-IJ-  Application  Components 


Existing  technology  and  functionality  already 
deployed .TTjust  adding  capabilities 


Adobe  Flex  API 

■  Adobe  Flash 

Leverages  ACC  Architecture 

*  ESRI  ArcGIS  Server  9.3.1  Cache  Tiles 

*  ESRI  ArcSDE  Single  Schema  &  Database  Replication 
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<  Edge  Serving 

*  Performance  Bursting 

Global  Combat  Support  System  -  AF  (Unclass  only) 

■  Security  Services 

*  Role  Based  access  eontroHorneecH^no}^^^^^^ 

♦  AF  Portal  Reduced  Sign H 

■  .com  &  .mil  access  vi.M 


Managing,  Analyzing  &  Visualizing  Building  Data  at  All  Scales 


Bui  I  ding  Models 
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Building  Rooms 
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Matching  site  requirements  to  site  capabilities 
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Water  Management  (WM| 


Matching  wind  generators  to  wind  density 


Reduce  the  energy/fuel  required  for 
in cati ng/cool i nfi  of  shaltc rs  &  structures 
Wmptmt  insulnUan  St  reduce  saint  tend* 

<■  Maintain  shelter  redeptoyment  capability 
■■'Right  Size  HVAC  systems 


Reduce  the  fuel  required  to  generate  power 


60  kW  TOG  Mkro  Grid 


Matching  solar  panels  to  solar  density 


Scaling  systems  to  geographic  needs 
for  heating  days  cooling  days... 


Energy  Efficient  Structures  (E2S) 


Power  Generation  (PG) 


Optimizing  Base  Operations 


Site  Sustainability 


The  Site  Sustainability  portion  of  SpatialMMS  is  tailored  to  track  the  information  necessary  for  USGBC 
building  certification  and  for  facility  operations.  When  the  user  selects  the  Site  Sustainability  pull-down 
from  the  main  page,  the  following  screen  is  displayed: 


SITE  SUSTAINABILITY  MANAGEMENT  SYSTEM 

Facilities  Management  information  Systems  nowe'ec  oyspetia  Systems  Associates,  me. 


Linking  Industrial  Control  Systems, 
Meters,  Sensors  to  provide 
Situational  Awareness  and 
Operational  Controls  in  4  dimensions 


Nome  Indoor  Environment  Povrei  Consumption  Water  Consumption  Space  Utilization  Site  Sustainability 


CUM  TnformsKi 


The  Wood  side  Court  Site  sits  on 
64,527  square  foot  lot.  Utilities 
indude  water,  sewer,  stormwate 
management,  and  telecom.  The 
parking  lot  consists  of  87  spaces 
of  which  are  marked  for  use  by  1 
handicapped.  The  parking  is  wel 
by  12  lights  on  B  poles. 
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Current  System  Alerts 


Alert  Details  Initial  Alert  Status  Laist  Updated 


HVAC  Zone  Average  Temperature 
The  HVAC  Zone  Average  Temperature 
display  depicts  the  average 
temperature  within  an  HVAC  zone 
based  on  the  temperature  sensors 
within  that  zone.  In  this  case,  it  is 
evident  that  the  entire  second  floor  is 
within  a  common  range  of  68*76 
degrees,  which  is  where  an  operations 
manager  would  probably  want  it  to  be. 
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24  Hour  Power 
Consumption  and  Cost 


HVAC  Zone  Out  of  Range 
This  graphic  depicts  color  coding  of 
the  individual  zones  as  a  function  of 
the  temperature  sensor  acceptability 
range.  If  any  sensor  within  the  HVAC 
zone  is  too  hot,  then  it  is  assumed  the 
entire  zone  is  too  hot  and  the  zone  is 
depicted  in  red.  If  any  sensor  within 
the  HVAC  zone  is  too  cold,  then  the 
entire  zone  is  depicted  in  blue.  If  any 
one  sensor  is  too  hot  and  another 
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Optimizing  Theatre  Operations 


Enterprise 


Business  Support  Systems 


history  today  annual  5-10yrs 


Federated  DISDI  Architecture 


Technology 

Empowering  the  warfighter: 
More  tooth 
Less  tail 


Key  Points: 


•  Climate  Change  cause  and  effects  are  Geographically 
predictable 

•  In  other  words:  Sustainability  is  a  geographically 
organized  problem  in  space  and  time 

•  GIS  is  a  tool  for  managing  geographically  organized 
problems 

•  Where  and  how  to  deploy  are  geographic  problems 

•  GIS  technology  is  already  deployed  (CJMTK,  GeoBase, 
Expeditionary  Site  Selection  tool,  Defensor  Fortis, 
GeoFidelis,  Enterprise  Licenses  USACOE...) 

•  Applying  GIS  to  the  problem  of  Sustainable  Forward 
Operating  Bases  is  underway 

•  This  approach  is  consistent  with  Energy  Savings, 
Sustainability  Goals,  EMS,  Transparency,  and  Cost 
Savings 


A  Complete  System-fer  sustainable  OPS 
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Questions? 


Contact  Information: 


esri  &  IGI&S  —  A  Longstanding  Partnership 

Deploying  Our  Software ... 

. Collaborating  On  Projects,  Research  And  Programs 

•  USACE- since  1973 

-  ELA-  2010 

•  USAFGeoBase-  BPA  since  2005 

•  USMC  GeoFidelis  -  Camp  Lejeune  is  #188 

•  US  Navy  GeoReadiness  (NAVFAC)-  NFESC  is  #993 

•  US  Army  IGI&S 

•  DISDI-  supported  from  the  beginning 

. .  .And  Countless  other  efforts  supporting  Operational  Readiness 
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